estuary of Waquoit Bay on Cape Cod, USA demonstrate extensive precipitation of groundwater-borne dissolved ferrous iron 12 and subsequent accumulation of iron oxides onto subsurface sands. Waquoit Bay is thus an excellent natural laboratory to 13 assess the mechanisms of Fe-isotope fractionation in redox-stratified environments and determine potential tures of groundwater sources to coastal seawater. Here, we report Fe isotope compositions of iron-coated sands and porewa- Wu et al., 2001; Boyle et al., 2005) and is now recognized 32 as a limiting nutrient in large regions of world's ocean 33 and in certain coastal waters (Martin, 1990; Hutchins et 34 al., 1999; Archer and Johnson, 2000; Boyd et al., 2000) . 35 The main sources of dissolved Fe into the ocean are atmo-36 spheric deposition, input from rivers, re-suspended sedi-37 ment and pore water along continental shelves and 38 hydrothermal vents (e.g. Wells et al., 1995; Elderfield and 39 Schultz, 1996; Johnson et al., 1999) . In contrast to the inte-40 rior of the oceans, marine sediments and rivers are impor-41 tant sources of iron to the water column of coastal 42 systems (e.g., Hutchins et al., 1999; Johnson et al., 1999; El-43 rod et al., 2004; Mayer, 1982; Powell and Wilson-Finelli, 44 2003; Jickells et al., 2005; Buck et al., 2007; Ussher et al., 45 2007).
46
The cycling (Beard et al., 2003b; Johnson et al., 2004; Rouxel 53 et al., 2005; Staubwasser et al., 2005; Teutsch et al., 2005;  54 Severmann et al., 2006; Anbar and Rouxel, 2007;  55 et al., 2007) . These redox processes include dissimilatory 56 Fe(III) reduction (Beard et al., 1999; Beard et al., 2003a;  57 Crosby et al., 2007; Icopini et al., 2004) , anaerobic photo-58 synthetic Fe(II) oxidation (Croal et al., 2004) , abiotic Fe(II) 59 oxidation and precipitation of ferric hydroxides (Bullen et 60 al., 2001; Balci et al., 2006) , and sorption of aqueous Fe(II) 61 onto ferric hydroxides (Icopini et al., 2004; Teutsch et al., 62 2005 Welch et al., 2003; Anbar et al., 2005 water and seawater (Sholkovitz, 1976; Boyle et al., 1977 water (Slomp and VanCappellen, 2004 to the reduction of Fe oxide (Froelich et al., 1979 ously (Charette et al., 2005; Charette and Sholkovitz, 241 2006) using a selective dissolution protocol (Hall et al., 242 1996) . This protocol was designed to selectively dissolve respectively. The sum of these two leaches is referred to a 248 ''total oxide" composition and data are reported in As presented in Fig. 3 and Because a vibra-core was used to recover sediment cores, 400 it was not possible to sample corresponding pore water.
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Although Core 2 and 3 were recovered in the proximity 402 of piezometer #8 and #4 respectively (Fig. 1 Core#3. Core 2 and Core 3 are located in the tidal zone of the head of Waquoit Bay near piezometer #8 and #4 respectively (see Fig. 1 ). Gray shaded area correspond to the range of Fe-concentration and Fe-isotope composition for ''off-site" surface beach sands reported in (Millero et al., 1987) . The mean ground- Fe near 0& as demonstrated by the analysis of surface sands in area not affected by groundwater input (Table 1) . During Oxidative Fe Precipitation (OIP), newly formed Feoxyhydroxide will preferentially incorporate heavy Fe-isotopes, producing a remaining aqueous Fe(II) pool enriched in light Feisotopes. Results for Core 2 are presented in Fig. 4 (Millero et al., 1987 Results for Core 3 are presented in Fig. 4 whereas the upper section is best explained using higher 619 Fe(II) oxidation rate at 0.4 d À1 (Fig. 4) In particular, the curvature in Fig. 4 in estuaries (Sholkovitz, 1976; Boyle et al., 1977; Mayer, 853 1982) due to the rapid flocculation of dissolved mic substances during mixing between rivers and seawater. (Charette and Sholkovitz, 2002 Levasseur et al., 2004 
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